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Investigating the simulation of extreme rain across a range of
scales in two promising directions in the development of E3SM
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Investigate tradeoffs between resolving convective processes
that control intensity vs. large-scale processes that control the

dynamic structure of extreme precipitation events in the US

Major Scientific Research Questions:

I. How well does the conventional 100 km resolution E3SM represent extreme precipitation
over the US in comparison to other E3SM versions and CMIP6? Which seasons and storm
types contribute to biases, and what are their signatures in climatological statistics?

2. For which storms does explicit resolution of the interactions at convective-scales (SP) vs.
intermediate-scale dynamics (HR) provide a more realistic simulation of extreme rainfall?
Which interactions across small- and large-scale processes (e.g., orographic circulations,
convective organization, etc.) are better represented by each approach through the year?

3. Given an equivalent demand on computational resources, which method provides a more
realistic overall representation and prediction of extreme precipitation events in the US?
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Seasonal representation and projected changes in indices of
extreme precipitation over US in CMIP6 and E3SM simulations
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Using hindcast simulations and feature tracking tools to target
specific events and extract the statistics of extreme storms

* TempestExtremes enables efficient * Hindcasts target extreme precipitation
identification and extraction of the producing storms that impact the US,
statistics for extreme precipitation: allowing for detailed analysis:
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Early look: Improved intensity from HR-E3SM during Winter
and improved intensity and timing in SP-E3SM during Summer
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HR-E3SM and SP-E3SM are configured with equivalent computational expense.

The ECP project with
Co-l Walter Hannah have
overcome development
challenges (e.g., coupling
CRM with SE dynamical
core) to enable SP-E3SM.

Other ECP Developments:

CRM has been ported to
C++ to run on Summit
GPUs, enabling a deeper

look into using high-res
CRMs and 3D domains.

A new CRM s being
developed with superior

numerics, an ability to run
on GPUs or CPUs, and
new physics (P3+SHOCQC).
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